Please Click here to view the drawing 



§31 Koran FullDoc. IS English Fullt*xt 



(19) 



KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 



(11)Publication number: 1020040085039 A 

(43)Date of publication of application: 07.10.2004 



(21 Application number: 
(22)Date of filing: 



(51)lnt. CI 



1020040020932 
26.03.2004 



C09K 11/71 



(71 Applicant: 
(72)inventor: 



KOREA RESEARCH INSTITUTE 
OF CHEMICAL TECHNOLOGY 

KIM, CHANG HAE 
PARK, HUI DONG 
PARK, JEONG GYU 



ftfA fI59I^J , ^. S r!y^J 1 5r BASED PHOSPHOR SHOWING A BROAD SPECTRUM OF WAVELENGTHS OF BETWEEN 500 
AND 700 NM, PREPARATION METHOD THEREOF AND LIGHT-EMITTING DIODE USING THE SAME BETWEEN 500 

(57) Abstract: 

PURPOSE: Provided is a strontium silicate-based phosphor, which 
shows a broad spectrum of wavelengths of between 500 and 700 
nm, has improved color purity and gives stable light-emitting 
characteristics for a long time even under high temperature. 
CONSTITUTION: The strontium silicate-based phosphor is 
represented by the formula of Sr3-xSi05:Eu2+, wherein x ranges 
from 0 to 1 (excluding 0). The strontium silicate-based phosphor is 
prepared by the method comprising the steps of: forming a mixture 
containing strontium carbonate(SrC03), silica(Si02) and europium 
oxide(Eu203): drying the mixture; and heat-treating the dried 
mixture under reductive atmosphere. A light-emitting diode includes 

a light-emitting chip(l04), and the strontium silicate-based phosphor(108) excited by the light emitted from the light- 
emitting diode chip(1 04). 
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^SS e#*H<H| fi© ?x^o^- Sr 3 x Sj0 5 : Eu 2 + x (xfe 0 < x s 1)3. XA|E|fe ^eggxj B | 

o|££b Vd8 ^^o| 7^|n, ±tj£Ee<H|AH MO|cH, 5! s§ 

c|^§E||o|o| ggoll sj33 mi, dho ^ £gg 7hS ^ aid-. 
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£ 2fe g ^SCHNI [Tja A = sS4|5|7flO|JE7|| «3*|(Sr 293 SiO 5 :Eu 2+ 007 )g 0|#& «I|4I| V$QO\ 

£J= &(lnGaN)I!r YAG:Ce°l 0|gt+ tfttE}0|£c *J(| n GaN)°| BfS 

£3? S US^I ^^0^|(H| [frff A.ees4|5|7||o|M7l| g§*|(Sr 2 93 SiO 5 :Eu 2+ 0 07 )^ 0fl^A| ^X|# £*m 
0=| tf«rcFO|£= ^l(lnGaN)^(H| ££A|Ll tf3W|£ = 0fl flo]*], 0RA| 4X|S>r ^£ftS4l5|?l|0|S7fl £§*fl£| 

fteuifiofl aje cie -Mjsntsi tffiH Li-Efy neH=. 
< ESfil ^£ ¥S<H| aift > 

102: AH3 104: tf#CK>|fiS & 
106: S^-tj 108: SSTxil 
110: SIS-XH 



SSI ^S 



S S£*I<H| 5J0ICK tf/dWfc ±E.£.mUe-\no\K s.n\o\\ if£!xi| ftss^Afo|=(Eu 2 o 3 ) 

§ Wmoi £&£|fe 5S£ Z£?d°£. 2££Jb 5«2 £2£J <y*|5| g^ol ^SUSSAH, tf&d- 
o|£E sfe fe§ OJ IS d^taioM col OH* 7 r g ^ ^mee^B|?l|o|m 

*l SiT*il, =l xiize&s 5U on oisei- £?wi££<Hi et-*H 50|CK 

oj^Sjog. S^(Blue), ^(Green) SJ *H(Red) #£| tt&ct0|2ceg X|£«f7| ^SlMb InGaN, GaN, GaAs, 
ZnO §2| AiS c|-e 7ie# XflSSrO^ Sch 0|EH«h *«£ 3S£ MS. c\B Bh£*| am« ^SAW fp| BHgcHI tf 
^CfOl^E. Xi|i gSCHI ¥X r H|7|- aO| Si B7[7\ H|M|-Xfe gAflSe ? A 'CK tt^AH £S *W* 

0|#Sr<M *4*J\ gj ^ Srfe tflWIfiE. 7|fe^C^, Xfl£ U|g gj ^X r H|S# *|7|*|o£ § 

fffi. £S, ^m^, ?h<=S°| «|S c|>,§B||o|§ *e»So|M- "JI^S? Soil a^l *|gi! 4 s &!b u -4^ ltt»cK>| 

#7| H -tj-yj £2fCK>|£ = S n\5.t\7\ flfl- £J ^^°SAH, lnGaN7^|o| Sfg-|}0|£ = 0UH ^A|£Jfe 0^7| - 
*!(excitation source)©^ Mg^fe Dj A|i7h ? A 'cK 0^|S ftffl, lnGaN^|o| gxtj tfScFO|£c<HI 

LHfe YAG:Ce §S*II# 7 J&S^0i tf»ao|2E# 7i\ZZ[ll <ZiC\. 

nBHU, tT7| tfSc*0|£E# 0|§^o^ ^^7| WM, ^7| YAG:CeL|- #7| |J|-&SS(organic I 

uminescent materials) 0|<2|<Hfe ^7| ^ W2Qo\2EM 2\m o^7|£|b §>7|7f tjftajt^. 

^, 4T7| tf#CFO|£ = * OlgsHAHb YAG:Ce°J ^MS. »m tf»ao|£ = # ?SSr«CK 

0|&|ff SAi|S§§ 8HaSr7| JW«H YAG:Ce 0|fi|fi| AH^g S^SSO| S4Jt| fi^SCK 



Ol&iff SXIIS* 7H4i«r7| ^|SrOi C ^SS ^§h^g7^| cFo|fi£<H| o|«H 0=|7|£|0H 500 ~ 700 nm'S^fil HrSOI# 
& Sr 3 . x SiO 5 : Eu 2+ x (xfe 0 < x S 1)£ IA|£|b ^M^g^E|?1|0|E ^| Xfloh«[cK 
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c\e ^eofl m-E s ^se ^mes^ML-no|E ( s r co 3 >, ubi^kso 2 ), si ff£«^AK>i=(Eu 2 o 3 )« 

«HH Sgtfte EMI; #7| Si&sf te EMI; S! #7| ££E! fffi efl7|o«AH g*<el*Hr 

EMI 71- 3L#£|fe AM^g^Sl^lOlM^I S#*I|S| £££ *|&ttCK 

££ CFC ^g<H| itfg £ gfS£ tf3H}0|£= Si tf7| tt#i}0|£EiHW #AH! ^<H| °|«H o^7|£jn, Sr 3 . x SiO 5 : 
Eu2* x (xfe 0 < x <s 1)S| ^ee§^B|?)|0|M^| g#*(7|- itTSJb tt»CjO|£S# *-iie.w. 

e usual s»*y<Hi ui«kh **ssi ^fflim^s moiji, *\$s.n n^sin, £f« ai^ g 

£*T Stows tt« fioife Afle^fc 2§ &cK 



^3s| SI 

o|«h 8£*HH g gfg<H| (#£ t|A|oflt WW. aeh, * ^S°l A^o| Al|A|«E|fc ^JA|oflofl fl|*!-£| 

x|fe oH-|«U. ¥g£±s| ¥7K *l» 5<H| o|3HAi che ^|A|o|* §o|SMI ^ 2!ft 5Jo|cK 

o|«KH|AHfe £ ITSSI AftfOf [£|2fc ^egg^E|?l|0|M^| «#*|£| A^^S] ?*|*|£l ^A|Oj|» ^g*H}. 
EM, ^JEeM?FMLH|0|M(SrCO 3 ), ^jB|^(SiO 2 ) S! #S*^AK>|j=(Eu 2 O 3 ) * SSfff(Weighing) fM ± 

ssi saHsNiAi *«rAiaa. 

#At|*Mfc, #7| SSI SSoil [the ±SH|£ £^*!e! *I*H #7| SQHfe 0^/|ff« A|§ 

CK SEB. #71 oWlft«KH|AH *U3(ball milling) £fe fftf 4 «T7HI 0|§*W aSJtt ££o| £| 

0^7|Ai ffg*lS A|g£|fc *Sfi^AfO| = (Eu 2 O 3 )fe ^SM^ML-||0|£(SrCO 3 )<H| cH*HH 0.001 - 0.5 § 
HI, bUTSlSMIfc 0.001 - 0.3 gU|£. £7^Ch 

L^, #7| ffSS^^OlE Af890| 0.001 @H| D|e.K>|g ffgXjS/HSj 7fe§ «|7|0| SMS «0| £|X| *«KH, 0. 
5 «U|* S4fFS fe£ ±3T Btfof [the *l£ *W2| «»CK 

P§££, #7| «Tg§ 2g<H|Ai aSAILlCF. O^W, 100 ~ 150 °C, aSAl^e 1 ~ 24 A|tfo S £ 

cK 

0|^, #M<H| ^H, #7| ^¥D|L|- S7|S<H| C^, ^±^^7^SJ fi- 

«! M^7|oflAH ti^Blft &cK 

0^7|Ai ^xiei S£7h 800 °C Dl&Olffl ^Mgg^S|?l|0|E o| 7^ 0 \ ##$[7$ ^^£|A| §Sh^| S|OH &gO\ 
H±%H S\JL, 1500 °CS aaHFB 4tf«0| S|S« ^|£7^ *W«tb S«|7|- tf^j&Cf. ttfBFAH a^B| 800 ~ 

1500 5|I1, «J*jB| A|L^ 1 ~ 48 A|#°£ ffCf. 

#Ai|SF7Hfe, #7| ^±£&7hAfc fi-fj e^7|l fl«KH, ^±7|- 2-25 % g|T H|#S *j± 7^# Afg*h 

<^^o=||> 

e ^««H|AHfe, #7| ^JA|Ol|l ^xfl^oS ^SSM ^Si?faH 0|E (S rCO 3 ), 4iB|?KSiO 2 ) ai #S 

*^Afo| = (Eu 2 O 3 )* SIT^<H ^ITA|7|b §DHS ohA-IIgS AfS^ji, ft©7|S UU(ball milling) Efe DFic 

^^t ms^o^ aai& i^oi *«r«F«acK 

ZlBlJl, Se(H|AHS| 7j5g£fe 120 °C, SSAI^e 24A|^©S SFCH, ^^B|g£fe 1350 °C, tt*lS|A|yS 40 A|^ 
0^7|AH, fffi g^|7|S ZESSf7| ^IsHAH 5 - 25%S| +± *ff7^1 AfgffCF. 

nB|jl, #7| SsH 7;fett Sr 293 SiO 5 :Eu ^ QQ7 o| §^±j§ ^eftS4|B|?||0^| g-yj 

KM 460 nmCHS| ^d|hM InGaNSl tflfc|-0|£c# M§t\0i £ 1 CH| £A|*h U\% 7 JO\ X\9\& 
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£lgg fl-gfi| A[#0\ ^g£|b X\2\& "M-yj ^^a0|2£O| ^ZEO|CK 

£ 1# #2.Z\<&, £ >£<g°\ Ah^Ol *!g£]b &nh£ ^£|>H ^A^(102)^, #7| e.U^(102) 

¥I<H| ^*|£|b lnGaN7=l|£| ££H}0|£.E. *j(i04)4, #7| ^§^0|S£ ?J(104)(H|Al gAf£ S|CH| o|§(|aH o=|7|£|b 
^2,^*11(1 08)2K &7| *J(i04)0i| SjgfEjb £R*j(106)2h #7| ^2f^O|£c *) (104 ) xj*||g g 

4X|£ 0|^3 2|#XH(110)7|- 

^|^7j|, #7| lnGaN°| BIWO|£E. *j(104)b 2^<d(106)(H| °|sHAi MlflCK HE|JI, tf7| InGaN 

31 *j(i04)°S^El gA^I iTCHI o|sHAl 0=|7|£|b £2T*I|(108)7|- (H|^A| ^X|S>|- £££|CH gfiWIS. 

= £J(104)°| £|^(H| #7| ^^|(108)# iirsK*! n ¥^ SEb 2f*Sg ^X|3. 0|f-CH*l 

£|#XH(110)S AF§s r o=| g£|*H:h 

& g8<H| C^g ^§^0|2^2J tf7 | ? a^|CH| eS£jA| Pin ^BH 7|#(M| 

±Wlb ^DFEXl 7^^CK ££h, #7| ?^*l(108)b 0^A| ^X|£|tH|£ 4iE|£ ^X|2|- £tf£|<H #7| ^t}0|£E. 
£J(104)°| IS^b ^ ^C r O|2E.# ^ o A l cK 

#7|2|- ?£!ofl o|s(iAH ^^l-id ^c[o\9.^y\ f^Sch o=|7|AH, ^x|£ (H«A| 4=x| o| 

£|<HI 4JE|£ 4 s 

5Etf, #7| §?T^I(108)fe 7| g^Ol^E S(104)°| 2\^0\\ ^^C[. 0\$ &0| &o S M], #7| gmcK>|£^ 
£j(104)£| ^IfgOilAH £Af£|b »0| #7| S§*]|(108)°| 0=|7|S°£. 5f££|E^ tK*. 

OplAi, #7| lnGaN7l|o| ^^^0|£c ^(104)S 460nm°| &b 3ft 1WI-D=I, #7| 

J= £j(104)o£ 0=|7|£|b £2NI(108)b & £S<H| E4£ Sr 293 SiO 5 :Eu 2+ 007 o| ^M^g^El 

^|0|M74| AF§*FCK 

«J|ad^O| ?£j£|b ^SoFS, #7| ^§ao|S^ £](104)<H| AH #Af£|b ^(460nm)g 7| 

^M€g^B|^|0|E fiCK 0^7|AH, ^^o| ^ e ^E^g^S|?i|0|ES Ol^O^I £4| SS^Il 

o^ia|7^ ?r*ii§ ??.^hbcii ^gEin, uchai se s A -i!§°£ hchs ^mn m. 

£ 2b ^7| gtiOKHI o|sH xflSS ^Meg^B|?l|0|M^| OlSffO^ Afl5*h $fE|-^ AfS|{H tf^CfO|£c 

(InGaN)il YAGCe 0|§*h Affi|Aj ^§CfO|££ ^(lnGaN)°| HQ ^Sff U 

B[\M H5tj = 0|Cf. 

o^7|AH, 4J4dS g £m\o\\ [&g ^E.BE^B\no\E.7i\ S»*|(Sr 293 SiO 5 :Eu 2 + 007 )ft 0|«^ A^*h «Jj 
^ g^iT^o|£co| ^aje^g u^lHjI, at!b 7|SS| InGaN tJw 0|g& ^ST^O|£= £| ^S|M^§ L^yjch 

^fiaflofl oj{t 5fn^ xffil-d tf®^0|£=3|- 7|g2| |fir^o|£ = * blJiffch. 

£ 21 ^SffS, g ^S(H|Oj| Ctfg >ieeg^B|?)|0|M^| «9*|lH| ojSH 0=|7|£|b SL'fil 500 - 700nm 

S\ a?iH, ^7| SS*«S AhS^O^ XflSS ^S^OlMfe 400 ~ 700nm°| fedS m 

SE&, S ^SCH|(H| DJS ^eeg4JBm|0|JE7i| «iT«|te £fH §^A|^ 3> af 250 °C7;W°I §^S£<H|AH£ i 

^£o| an ysFxi a?icK 

CChBhAH. H ^gCH| [£F5 ^fiftS4lB|7||0|E 7(1 OIS^B. ^^£S| 7H-ido| 7^*M| £|i, ^BfS ^fi|<d 

»B, E 36 e ^^<N|(H| u}fi ^Mgg4|S|H|0|e^| SS«)|(Sr 293 SiO 5 :Eu 2 + 007 )<2f <HRA| ^&^0^ 
tf»C*0|£E SJ(lnGaN)^H(H| £JLA|^! tfScfO|£ = o|| ?JoUH. tHI^A| ^x|S|- ^e&{§4JB|?1|0|e*| §§xflo| ^§ 
H|#ofl o»e CIE 4<SML(b )fi| U^y H2H = 0|t:F. 

0^7|AH. i?j§F7| ^|8HAH CIE #£7=111 A^gS^?^ OD=|, b|5L# ^|§HAH hj§ #A^b ttScfOlSE Xh 

CIE 5fi( # )Sif YAG:Ce ST^ S&SSS SSff X|-£|d tf?T^O|2E S(lnGaN)o| CIE #£(♦ )S 
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V1H UEHH2M. 

£ 30i|AH (a)-(d)fe #7| tfStfoias £<H| E££|b <H|^A| ^*|2f ±=£:§&E\no\Rn «$*||(Sr 293 SiO 5 : 
Eu 2+ 0 07 SttUl*. ^X|:^Egg^E|?l|0|e^| £2T*||(Sr 293 SiO 5 :Eu 2* 007 )?[ ( a )fiJ 2? 1 

ooDFoiassN : o.oi am, (b)°| 3¥ 1000 r O|HSB|Ei : o.015 al, (c)°| S¥ ioodFo|hs'b|e| : 0.02 nfS, ( 
d)Si 2* 100oK>|hse|e| : 0.025 anal U |g S 3^o|cK 

£ 30fl £A|£I bf2f S-OI. ft USoflofl trie ^M.^§^B|7i|o|m^| mn\(Sr 293 SiO 5 :Eu 2+ 007 )g £ttft H| 
#<*| ttf^ CIE )£| £^£0, g ^ @0 fl flfi 0|S& tf»flO|£cfe gBHSl YAG:Ce S» 

*l# olSth tf»cjo|££Mc|- *l£E7|- 7Hd£lfe 5m 4*2Jc r . 



* fee 7^ * ? a 'ck 

sEtt. e ^schi e?h §st ai^ si at 250 °cm\s\ %s ssoiiAHs. ir« *goi ^ jei 



(57) S?Sl Hfl 

[§r*r*i 1] 

Sr 3 . x SiO 5 : Eu 2* x (xc 0 <x s 1) 
St 1 ?* 1 " 2. 

ASSS^MUl|0|S(SrCO 3 ), 4!E|?KS0 2 ). SU ff£S^A r o| = (Eu 2 O 3 )7> fftTS StfSS EW; 
#7| »«! gfl7|<H|AH ti*{5|8tb EW<HI filflW Sr 3 . x SiO 5 : Eu 2+ x (xb 0 < x £ 1)7 r g£! 

sit a* «*3°£ «ffe ^egg^ei7iio|E7<i ^§*i|o| ^isara. 
«i 2«oi ? A | o^A^, 

#7| #£S^AfO|£(Eu 2 0 3 )fe ^fi*S^aiJ|0|M(SrCO 3 )<H| OJ^O^ 0.001 ~ 0.5 ^d|o| ^7 r Src 
4. 

#7| 2H5*rb EMMA-i, ZdigEb 100 ~ 150 °C, ^A|^S 1 - 24 A|tf2| ^^H£j 51- ^§£ S 3^ ^Mgg 
^B|?)|0|E^| S^jN|o| 

^^g- 5. 
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#7| °dMB\ &n<XH, <£*\Z\ 800 ~ 1500 °C, <i£MZ\ A|#S 1 - 48 A|#£| gflSJ 2§ f§2S ^ 

£M4!5l?1|0|mai X0£©tf. 

S¥© 6. 

x| 2§(HI 2,'oUi 

©7| «y*HB| &7H|0i|AH. tf*]7|te 4± *»7^<H| o|§f|Ai ££j£j£ a« *fe ^MS§^B|?I|o|e^| 

g©*|2| KflS&g. 

St 1 © 7. 

x| 2©<HI 2i<H/H, 

©7| ttJHSl B^ICHIAH, ffffl tf ?|7|fe ^±7> 2-25 % £©H|&£. £fTS! U±7hMH| 2|8HA1 5§ f§2 

S¥© 8. 
©»40|£= §J; St' 

tf7| tf#CK>|£ = ^JCHIAH gAf£ gOfl £|SH <H7|£|j1 48 13. iA|£Jb ^M.^§^S|?l|0| £ 

©£|fc ©©C*0|fi=. 

Sr 3 . x SiO 5 : Eu 2 + x ( x fe 0<xS1) 

St 1 © 9. 

«l 8©0j| flow, 

#7| 89*|0fl o|5HAi 0=|7|£J£- ITS 500 - 700 nm°| 4901* #c 2§ f§2S SFc ©©CK>|2=. 

St 1 © 10. 

X| 8©(H| ° A 'oUi 

7| tftf CK>|£ = SJ8 tA^ #0| AFSlfe AH3 tfOfl £0|b 2§ ^§°S Sfir tf©E*0|£E. 
St*©11. 

x| 8©ofl 

#7i «&*u oi7iA|7ib Knf^oiaE q*h ©©aoi£= sjej 5)1 ste ©©4012=. 

St 1 © 12. 

XI 8©0| &|OW. 
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£«1 

108 




Wavelength(nm) 
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